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NEW FROM VERNIER SOFTWARE 


In the past year, we have introduced our first book on laboratory 
interfacing and a revision of our popular GRAPHICAL ANALYSIS 
program: : 


How to Build a Better Mousetrap 
and 13 Other Science Projects Using the Apple Il® 


Our new book is a good place for a student to start a science project 
and learn about laboratory interfacing. Each chapter consists of 
background information on the project, step-by-step instructions on 
building the "core project" and suggestions on how the project can be 
expanded. We are also selling parts kits for nine of the fourteen 
projects in the book. 


GRAPHICAL ANALYSIS Ill 


The latest upgrade of our GRAPHICAL ANALYSIS program includes 
most of the suggested improvements that users have mentioned to us 
over the last two years. It has a much improved “user interface" and 
better graphics. It is our first program to use the ProDOS operating 
system. This change allows you to use the program on larger capacity 
disk drives and allows data transfer to and from AppleWorks. 
Purchasers of earlier versions of GRAPHICAL ANALYSIS should 
contact us about an inexpensive upgrade. 


Vernier Software has been writing and selling science software since 
1981. Each program we sell comes with a free site license. This allows 
users to make as many copies as they want for use within their school or 
college department. 


One advantage of dealing with a small company such as ours is that we 
are readily available to answer your questions. We sell only software 
that we have written. This means we know our software. Feel free to 
call or write if you have questions. 


sincerely, 


Flood € Vos. 


David L. Vernier 


TECHNICAL INFORMATION: All of our programs are designed for use 
on Apple Il+ (64K), Apple Ile or Apple Ilc computers. All of the programs 
use the DOS 3.3 operating system except GRAPHICAL ANALYSIS III, 
which uses the ProDOS operating system. 


The programs are not copy protected and you are encouraged to make 
backup copies. In addition, you are permitted to make as many copies 
of the program as you wish for use in your own school or college 
department. You may also use our programs on hard disk network 
systems within your school at no extra cost. The programs are 
copyrighted and we prohibit making copies for purposes other than 
those listed above. 


DOCUMENTATION: Each Vernier Software program comes with an 
extensive manual which includes: 


e A User's Manual explaining program operation 

¢ A Teacher's Guide with background information and suggestions for 
using the program in class 

¢ Program design notes 

¢ Suggestions for modifications you may want to make to the program 
for your own specific purposes 

¢ A list of all variables used in the program 

¢ Hardware assembly instructions (laboratory interfacing programs only) 


TECHNICAL SUPPORT: We provide a periodic newsletter which 
includes information on upgrades, suggestions for new ways to use our 
programs and announcements of our new products. We are readily 
available to help you with individual questions about our software or 
interfacing hardware. Just write or call. 


PREVIEW POLICY: All Vernier Software programs are available for a 30 
day preview. 


GUARANTEE: Any program that does not meet your needs may be 
returned within 30 days for full refund. 


Apple Il, DOS 3.3, ProDOS, AppleWorks and Imagewriter are registered 
trademarks of Apple Computer, Inc. 


Vernier software 
2920 S.W. 898TH STREET 
PORTLAND, OR 97225 
(503) 297-5317 


How to Build 
a Better Mousetrap 
and 13 Other Science Projects Using the Apple Il® 


If you have an Apple II+/lle computer and if you or your students are 
interested in using it for science projects, then this book is for you. 
Included are 14 projects for students (or teachers) who want to learn 
about laboratory interfacing via the Apple Il+/lle game port. Each 
chapter consists of a "core project" that involves assembling an 
electronic circuit. Background information and detailed step-by-step 
instructions are provided. Sample programs for use with the core 
project are included on a disk. Suggestions are given for extending the 
project by improving the programs, adding to the hardware, or doing 
further experiments. 


This is a great book for independent study or science fair projects! The 
projects are aimed at high school students who have minimal 
experience with computers or electronics. The project extension ideas 
can provide a challenge to more advanced students. All electrical 
connections to the computer are through the game port. All projects 
require an Apple Il+ or lle with a disk drive. 


° “Voltage Monitor - 


About the Author: David L. Vernier is a former high school physics 
teacher of fourteen years. He built his first project at the age of six with 
an erector set (while watching "Mr. Wizard"). He has been writing 
microcomputer programs since 1976. 


How to Build a Better Mousetrap is 227 pages with 177 diagrams, 14 
photographs. Sample programs disk included. $24.95 postpaid 
(Apple Il+/Ille) 


(Volume purchases: 10 or more copies $14.97 each plus shipping) 


The diagram below is the "working diagram" of the Photogate Timer 
project in How to Build a Better Mousetrap. Step-by-step instructions 
accompany the diagrams in the book. The suggested project 
extensions for this project include building a 2-photogate timing 
system, adding a Schmitt trigger to the circuit, improving the software 
and measuring the acceleration due to gravity in two different ways. 
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Working Diagram of Photogate 


PARTS KITS FOR PROJECTS IN THE BOOK: 


Vernier Software produces parts kits for several of the projects in the 
How to Build a Better Mousetrap book. Each kit contains all of the 
necessary components for the "core project." Parts kits that connect 
directly to the computer include a 16-pin game-port cable. Solder and 
tools are not included. The price for each kit is listed below. Add $3.00 
per order (not per kit) for shipping and handling. 


Project Parts Kit Price 
Photogate TiMe’................cccsccscceeceeeeereceees $8.00 
Microphone/Ampplifier...................c.ccecceeeee $12.00 
Humidity Meter.................c.cccceeecseseseeeeeeee $23.00 
IC Temperature Probe.................0.ccecceeeees $13.00 
Voltage Monitor.................cc cece ccceeseeseeeeees $24.00 
Thermocouple.................ccccccsccsceesceseeeeees $13.00 
SUAIN GAGE. ........ 0... ces escceeceeeceeeeeeeeesecseees $30.00 
Optically-lsolated Switches....................... $30.00 
oS) (=) 0) 01:1 0 (0) (0) $8.00 


TEMPERATURE PLOTTER 


SELECT MODE: 


4 = MONITOR TEMPERATURES 
tL = LARGE PRINT TEMPERATURE DISPLAY 
T = DISPLAY OR PRINT DATA TABLE 


D = DELETE DATA 

6 = SAVE DATA TO DISK 

E = LOAD DATA FROM DISK 

P = PLOT GRAPH OF DATA IN REMORY 
R = PLOT GRAPH IN REAL TIME 

O = PRINT BRAPH ON PAPER 

C = CALIBRATION 

U = SELECT TEMPERATURE UNITS 

X = SELECT CLOCK 

Y = SELECT PROBES 


Provides an accurate, inexpensive method of monitoring temperatures 
with your Apple Il+/Ile/Ilc. It allows up to 4 temperatures to be measured 
at one time (only 2 ona llc). The temperature range is -20° to 120°C. 
The program is designed for use with an inexpensive circuit based on 
integrated circuit temperature transducers which you can build yourself 
or purchase assembled from Vernier Software. Temperature readings 
may be displayed in large digits for the whole class to see and saved in 
memory for later analysis. The program will also plot temperature vs time 
graphs, either as the temperature is measured or of data tables in 
memory. Several different styles of graphs are possible. 


TIME CMIN. 3 


Other program features: 


¢ The program allows you to choose the temperature units (C, F, or K). 
¢ Each probe can be calibrated and the calibration is saved on disk. 

« Temperatures are read to the nearest tenth of a degree. After 
calibration on your computer, temperatures are normally accurate to 
within 1°C. 


¢ The program allows you to select the time interval between 
temperature measurements. With this option you can use the program 
to monitor the temperature over many hours or days. 

¢ The program automatically keeps track of time as it measures 
temperatures. However, if you have a hardware clock installed in your 
computer, the program can use it to determine the time. 

¢ Data table display includes mean, standard deviation, maximum and 
minimum temperature. 


TEMPERATURE PLOTTER provides an efficient way of doing many 
standard science experiments: heat of fusion, specific heat, cooling 
curves, heat of reaction, studies of insulation properties and weather 
Studies. 


The integrated circuit temperature probes used with this program are 
connected to the game port. Complete instructions for building the 
temperature probe systems are included in the program manual. The 
system can be built in a few hours. Parts kits and assembled, tested 
systems are available from Vernier Software: 


2 probe system for Apple lic or lle: Parts Only: $20.00 
(with 9-pin connector) Assembled: $40.00 
4 probe system for Apple Il+ or lle: Parts Only: $30.00 
(with 16-pin connector) Assembled: $60.00 


A 53 page manual is included. $39.95 (Apple Il+/Ile/llc). Requires 
temperature probe system. 
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GRAPHICAL ANALYSIS Ill 
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This is an improved version of our most popular program! It plots well 
labeled graphs of experimental data and has several features to make it 
especially useful in science classes. Students type in their 
experimental results and use this program to help them analyze the 
data. The data table may contain up to 512 data pairs divided into as 
many as four separate data series. Data tables may be edited, printed 
and saved on disk. Data may be transferred to AppleWorks from 
GRAPHICAL ANALYSIS III and vice versa. 


The graphs are drawn in high-resolution graphics following standard 
scientific graphing conventions. You may elect to add point protectors, 
a background grid, error bars or the linear regression "best-fit" line to 
the graph. A paper copy of the graph may be made if you have an 
Imagewriter printer or either a Grappler+ or PKASO/U interface card. 


The data may be modified before the graph is plotted. For example, if 
you have a table of the distance an object has fallen from rest vs time, 
you can have the computer automatically calculate values of time 
squared and then plot a distance vs time squared graph. You can 
modify the data on either axis by raising it to any power, taking the log or 
using a trig function. This can be very useful in finding the relationship 
between variables. 


The program provides a quick and efficient way of demonstrating the 
use of graphs as a tool in finding the relationships between variables. It 
also can be a great time saver when used to graph data obtained in a 
"demonstration lab.” Twenty sample data files are included on the disk. 
GRAPHICAL ANALYSIS Ill uses the ProDOS disk operating system. 


A 50 page manual is included. $24.95 (Apple Il+(64K)/Ile/IIc) 


dun 


PRECISION TIMER II 


Precision Timer II allows you to use your Apple Il as a precise and very 
versatile laboratory timer. The timing is started and stopped as objects 
move through photogates. There are 14 different timing modes. 
Times are measured and displayed to the 0.0001 second. Times may 
be displayed in large digits so that a whole class can see them. Once 
timing data are gathered, the computer can help you display, print, 
save, analyze or graph the data. The photogates required may be 
commercially obtained or homemade. 


This one program should be able to do just about any timing you need 
to do in a physics lab, including: 


¢ falling objects (acceleration due to gravity) 

¢ rolling objects 

¢ air track gliders O88 

¢ pendula or other oscillating objects SEC. 
¢ strobe lights and camera shutters 

¢ bouncing objects (coefficient of restitution) 

¢ manual "stopwatch" timing 


A special mode is included which 
allows a detailed study of the motion 
of a "picket fence" object. Move (or 
drop) the object through a photogate 
and in a few seconds you can display 
displacement vs time, velocity vs time 
and acceleration vs time graphs on 
the video monitor. This graph shows 


TIME (SEC) the results of a free fall experiment. 


The photogates required can be constructed using parts available in 
neighborhood electronics stores. All instructions necessary for 
constructing the photogates are included with the program. We also 
sell parts kits with all of the parts needed to build a photogate system, 
including printed circuit board, cable to computer, box and photogate 
supports: 


3 photogate system for Apple II+ or lle.......... $40.00 
2 photogate system for Apple lic.................. $35.00 


The photogates plug into the game connector. No modification of the 
computer is required. PRECISION TIMER II has also been designed for 
use with PASCO scientific photogates. 


Includes 54 p. manual. $39.95 (Apple II+/Ile/Ilc). Requires photogates. 


aluutuuabuutastu > 
VOLTAGE PLOTTER 


TIME CSEC.3) 


The most versatile of all of our laboratory interfacing programs. It 
monitors and analyzes the voltage input signal from either a Voltage 
Input Unit (described on page 9) or from the Sunset Laboratory 
Advanced Interfacing Board (described on page 10). 


The program may be used as a general purpose voltmeter with the 
following special features: 


¢ Voltage and time data may be saved in a data table which can be 

displayed on the screen, printed or stored on disk for later analysis. 

¢ Voltage vs time data may be graphed either from a data table stored in 

memory or as the data is collected. 

¢ Voltages may be displayed in large characters for the whole class to 

see. 

¢ The time interval between measurements may be controlled. 

¢ The program will read real clock times if you have a hardware clock in 

your computer. 

¢ Voltage may be monitored vs keyboard entries instead of time. 

¢ When used with the Advanced Interfacing Board: 
- Voltage readings may be made at a rate of 5000 per second. The 
graph below of 60 Hz AC was made by the VOLTAGE PLOTTER 
program using the Advanced Interfacing Board as the input device. 
- Four different input lines may be monitored individually or 
simultaneously. 
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VOLTAGE PLOTTER allows you to set up "parameter files" so that you 
can monitor other quantities indirectly. The parameters file calibrates 
and sets the proper label and units for input. Any device which 
produces an output proportional to a stimulus may be used. For 
example, if you have an instrument which produces a voltage output. 
proportional to pH, you can quickly set up a pH parameters file. When 
you use this file, the VOLTAGE PLOTTER program will read, display 
and graph pH. 


The VOLTAGE PLOTTER manual includes plans for building circuits to 


monitor pH, force (with strain gages) and temperature (with thermo- 
couple wire). 


A 50 page manual is included. $39.95 (Apple Il+/Ile/Ilc). Requires 
Voltage Input Unit or Advanced Interfacing Board. 
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VOLTAGE INPUT UNIT 


Our Voltage Input Unit (VIU) provides an inexpensive method of 
reading voltages with the Apple Il+/Ile/Ilc. The unit plugs into the Apple 
game port. We supply the VIU with a 9-pin connector which plugs into 
the external Apple game port unless you specifically request a 16-pin 
connector (or indicate Apple II+ on your order). 


The input potential difference must be between 0 and 3.5 VDC. Only 
one input is monitored; it can be read as often as 3 times per second. 


The VIU is available either in kit form or assembled and tested. The kit 
contains all materials needed, including the cable to the computer, 
printed circuit board, box and voltage input cable. A soldering iron, 
solder, screwdiver, wire cutters and strippers are needed for assembly. 


VOLTAGE INPUT UNIT Parts Only $25.00 
Assembled $35.00 
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ADVANCED INTERFACING BOARD 


The ADVANCED INTERFACING BOARD from Sunset Laboratory 
opens up a variety of new lab interfacing possibilities. It allows as many 
as 8 analog inputs to be monitored with 12 bit resolution. It also 
includes an analog output and eight digital input/output lines. These 
connections to the outside world are described below: 


Analog Inputs: 
¢ 12 bit Analog to Digital converter 
¢ Upto 8 multiplexed analog inputs (selected by the software) 
¢ Four of the input lines may be monitored by the VOLTAGE 
PLOTTER program 
¢ Three voltage ranges (selected by DIP switches) 
-10 to +10V 
- to +5V 
0 to +10V 
¢ Fast conversion time (25 microseconds) allowing data 
acquisition rates up to 20 KHz (5 KHz using the VOLTAGE 
PLOTTER program) 
¢ Uses: monitoring any voltage signal 


Analog Output: 
¢ 8 bit Digital to Voltage converter 
¢ High current drive with on-board transistor 
° 0 to +10V range 
e Uses: motor speed control, sound generation, light intensity 
control, etc. 


Digital Input/Output: 
¢ 8 digital lines which can be individually programmed for either 
input sensing or output control 
¢ Uses: Input - on/off sensing of switches, lights, etc. 
Output - control of lights, valves, heaters, etc. 
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A 16-pin DIP socket is provided for ribbon cable connection to outside 
circuits. The Apple's +12V, -12V, +5V and GND power connections are 
available on this socket. A wire-wrap area is provided on the board with 
plated through holes for construction of custom circuits on-board or for 
adding options such as a sample and hold amplifier. 


An optional Sample and Hold Amplifier is available in kit form to allow 
reliable high speed data acquisition. This option is recommended for 
use when the input voltage is changing significantly during the 25 
microsecond conversion time. The sample and hold amplifier is 
supplied in a kit form to be soldered onto the board. Complete 
instructions are included with the kit. 


The ADVANCED INTERFACING BOARD comes with a manual 
explaining how to use its many features. The manual also includes 
circuit diagrams for building simple inexpensive circuits to measure 
temperature, pH and force. Also included is a sample programs disk. 
Programs are included to demonstrate how to use each feature of the 
board in BASIC or in machine language. 


ADVANCED INTERFACING BOARD, assembled and tested, with 
manual and sample programs disk $225.00 


SAMPLE AND HOLD AMPLIFIER KIT with instructions for assembly 
$35.00 


WHICH VOLTAGE INPUT HARDWARE IS FOR YOU? 


This chart may help you decide which of the two possible 
voltage input hardware devices best suits your needs: 


. Advanced 
, 8 (4 monitored by 
| VOLTAGE PLOTTER 
0 to 3.5 VDC -10 to+10 V 
up to 20 000 / sec 
data acquisition rate up to 3 / sec (5000 / sec using 
OLTAGE PLOTTER) 
cost $25.00 parts only $225.00 
$35.00 assembled assembled 
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FREQUENCY METER 


Turns the Apple into a general purpose frequency meter covering the 
audio frequency range (20 to 20 000 Hz). It has several advantages 
over a normal frequency meter: 

¢ Frequency readings may be dis- 

VERMIER SOFTWARE played in large digits. 

¢ Frequency readings may be printed, 
edit or saved on a disk. 

e Frequency vs time graphs may be 
made either from data tables in 
memory or as the data is collected. 

_ « The sample time and delay between 

~ RECALIBRATE FREQUENCY METER samples may be selected. 


COUNT TIME 
= PLOT GRAPH OF DATA IN MEMORY 
REAL TIME 
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A microphone and tape recorder may be used to feed a sound signal 
into the Apple's cassette input port (Il+ or Ile only). Alternatively, a 
simple circuit may be used to deliver the signal to the game port. We 
sell a parts kit for this circuit for $12.00. A relatively "pure tone” is 
required. Human whistles, tuning forks, slide whistles and recorders all 
work well. There is also a special Sound Utilities mode that is designed 
to help demonstrate the physics of music. 


Includes a 44 page manual and a fife. $39.95 (Apple II+/Ile/IlIc). 
Requires a tape recorder with microphone or microphone/amp circuit. 


RAY TRACER 


Draws ray diagrams to illustrate the 
principles of geometrical optics. It may 
be used either as a demonstration aid or 
as an educational game. Various inter - 
faces and optical devices are drawn on 
the screen. In the game mode, the 

peGLE I= 36.2 DEG. emae 12 42.306. | Student tries to hit a randomly placed 
target by choosing a starting angle for 
the ray. To succeed, the student 

needs to anticipate the effect the interfaces will have on the ray. 


In the demonstration mode, the optical devices are selected. A second 
ray of a different color may be added to show dispersion effects. All of 
the following may be demonstrated: reflection, Snell's law, dispersion, 
mirrors, lenses, images, and spherical and chromatic aberration. 


A 19 page manual is included. $24.95 (Apple II+/Ile/IIc) 
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Nine challenges allow students to 
experiment with satellite motion. Two 
examples are: * Obtain a circular orbit 
- : by launching from a space station 
10st. 0° above the earth. « Use the thruster 
-90° or 270" ii rockets to correct the elliptical orbit of 
HEADING SPEED tRM/SEC) oR, the TDRS-A satellite and put it ina 
geosynchronous orbit (as NASA did in 
the spring of 1983). The student 
selects the launch speed and angle and the satellite is launched. The 
satellite motion is plotted and the heading, speed and distance from 
the earth are continuously displayed. Thruster rockets may be used for 
minor course corrections. 


The 23 page manual includes solutions and background information for 
thie challenges, as well as instructions on using the program for 
demonstrations. $24.95 (Apple ll+/Ile/Ilc) 


KINEMATICS Il 


Kinemetics If 


Provides 10 challenges for students 
learning kinematics. The student is to 
control the motion of a truck as it 
travels across the screen. The student 
is given an assignment, which consists 
siurace ace. w.eern of some specifics about the truck 
eae motion to be produced. An example 
is: Travel 100 meters in 10 seconds 
with a starting speed of zero and 
constant acceleration. The student 
calculates values and enters them. The truck is then shown moving 
across the screen. As it moves, it paints a dot on the ground every 
second. After the trip is completed, the results are analyzed and the 
student is given some feedback on the results. The student may then 
repeat the same assignment or proceed to the next assignment. 


20 10 
PRESS RETURN TO CONTIME 


The Teacher's Guide contains instructions for adding or changing 
assignments. A file may be created to record the name and results for 
each student who uses the program. 


An 18 page manual is included. $24.95 (Apple Il+/lle/lic) 
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fluuluubusbusbuitn 
PROJECTILES Il 


CHALLENGE 9: 


Nine interesting challenges allow 


Leunch 8 project trom round students to experiment with projectile 
mort end travel to greed ot” motion. One example: Hit a target at a 
There is no ow resistence. — 


known range by launching horizontally 
from a 100 meter cliff assuming no air 
resistance. Various modes complicate 
the situation by changing the launch 
site, adding air resistance or wind, or 
causing the target to move. The target 
position is selected randomly. The student enters the launch speed 
and launch angle for the shot. The projectile motion is then displayed. 
As the trajectory is drawn, the projectile’s height, range and elapsed 
time in the air are displayed on the screen. 


A 21 page manual with background information and solutions for the 
challenges is included. $24.95 (Apple Il+/Ile/IIc) 


Allows students to experiment with the 
motion of an electrically charged 
particle in magnetic and electric fields. 
Several different particles are used, 
including two “unknown particles." 
The program presents a menu of 8 
challenges to the student. Two 
examples are: 


¢ Determine the mass of an electron by experimenting with how it is 
affected by a magnetic field. 

¢ Determine as much as you can about the isotopes of "Unknown 2" by 
using the simulation as a "mass spectrometer." 


The student experiments by changing the field strengths or the speed 
of the particle until the necessary solution is found. 


The 27 page manual includes student worksheets and solutions for the 
challenges. $24.95 (Apple Il+/Ile/IIc) 
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Graphically adds or subtracts up to 19 
vectors. Magnitude and direction are 
entered for each vector to be added or 
subtracted. Arrows representing the 
vectors are first drawn tail-to-tail and 
then redrawn head-to-tail. The 

resultant is drawn and flashes on and 
PEGA TanT DIMECTION ~ 32.9 DEGREES off to distinguish it from the other 
arrows. The magnitude and direction 
of the resultant are printed at the bottom of the screen. Ona color 
monitor, each vector is drawn in a different color. 


DOTS ARE GPACED S UNITS APART 


At the completion of a run you may elect to add the same vectors in 
reverse order, display or print the components of each vector or go on 
to another vector problem. 


A 13 page manual is included. $24.95 (Apple Il+/Ile/IIc) 


Graphically demonstrates the super- 
position of waves. The program 
operates in 9 different modes. Some 
modes are programmed to demon- 
strate various principles with no 
additional student input. In other 

IT1ON see modes, the student selects the waves 


OF SUPERPOS 
PRESS RETURN TO RETURN TO THE MAIN MED, 


OR ENTER RoREDRAN ESREDRAW EXPADED to be added. Up to 9 waves may be 
added. The result of the 
superposition of the waves is drawn on the screen after the compo- 
nent waves are drawn. 


The program provides a quick and efficient way of demonstrating many 
wave phenomena, including: 
¢ The relationship between wavelength, frequency and wave speed 


¢ Constructive and destructive interference 
« Beats 


¢ Fourier synthesis of a sawtooth wave, square wave and triangular 
wave 
¢ The effect on wave shape when various overtones are added 


An 18 page manual is included. $24.95 (Apple II+/Ile/IIc) 
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paluuluuuuluubuus P= 
PRICE INFORMATION 


AR PRI 
Graphical AnalySis Ill...................ccccccscceeseceeeeeseeeesseeeeeeeees $24.95 
Wave Addition U........ cc cccc sec eceeceeeeeceeeeeeeeeeeesseeeeees $24.95 
Projectiles Ul... cece ce ceccecseceeeeeseceeeeseeeeeeeeeeeseeneess $24.95 
AV (Yo: (0) ay -\o(el) (0) a | ee $24.95 
RAY TIACEM...........ccccccecceccecceceneceececeeeeseeeesceteceseeeeneseeees $24.95 
KiIM@MatiCs Il... cece cec cece seca eceeceeceeeeeeseeeeseeeeseeeneeaees $24.95 
Charged Particles We... cece ccc cscceeeeee sees eeeeeeeny $24.95 
Oo) | $24.95 
Precision Timer Ul...............cccccccccecceecceceeeceeeeeeceseesseeesees $39.95 
Frequency Metelr.................ccccecceccsecsseeeceeecesceeesseseeeeeees $39.95 
Temperature Plotter...................cccccccceeeesceeeeeeeseeeeceeeeeees $39.95 
Voltage Plotter...............cccccccccsecceceeeceeeeeeesseeeeeeeeeeesenesens $39.95 
Complete Set of 12 Programs. .................ccecssceeeeeceeeeees $300.00 

HARDWARE: 

For use with PRECISION TIMER II: 
Apple I!+/lle Photogate Parts Kit (3 gates)....................... $40.00 
Apple llc Photogate Parts Kit (2 gates).....................cceeee $35.00 

For use with FREQUENCY METER (Optional on II+ or Ile): 
Microphone-Amplifier Parts Kit..................cccccccsecesceeeeeees $12.00 


For use with TEMPERATURE PLOTTER: 
2-Probe Temperature System for Apple lle or llc 


Parts Onlly................ $20.00 Assembled.............$40.00 
4-Probe Temperature System Apple II+ or Ile 
Parts Only................ $30.00 Assembled............. $60.00 


For use with VOLTAGE PLOTTER: 
Voltage Input Unit for Il+/lle/Ilc 


Parts Onlly................ $25.00 Assembled............. $35.00 
Advanced Interfacing Board for Il+ or Ile............... $225.00 
Sample and Hold Amplifier Kit.............0.... eee eee eens $35.00 


Specify game-port connector (9-pin or 16-pin) on all hardware orders. 


How to Build a Better Mousetrap 
and 13 Other Science Projects Using the Apple Il® 


$24.95 postage paid (10 or more copies @ $14.97 plus shipping) 
Parts Kits for Projects in the Book: 


Photogate Timer................ $8.00 Voltage Monitor.............. $24.00 
Microphone/Amplifier....... $12.00 Thermocouple................ $13.00 
Humidity Meter................ $23.00 Strain Gage................... $30.00 
IC Temperature Probe......$13.00 Stepper Motor.................. $8.00 
Optically-lsolated Switches........ $30.00 


Add $3 per order for postage and handling ($6 outside North America). 
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Please add $3.00 per order shipping and handling 
($6.00 outside North America) 


Vernier Software 
2920 S.W. 89th Street 
Portland, Oregon 97225 


Mail to: 


To order by phone, call (503) 297-5317 


i Ee a oN eg ers pli ab Rit = Spenthggatt ae (Spike! HGS e Sais ats eae, ast Rik, SF . S eS DIE Ti ea ear Ge iil Se Sn a a Sanus Satie dtp ee Bd eR eee 


hase Geiss Gaece oe Gea ar 


Tegel wey mee i 


Saactee oS TRIG ib 


oe aera 


aon tia Ey oh ae AE 


see ENN RE Sr once nae ea ONS 


Rea E gee RSVR Se wt ed eae Seo a, - Pimentel Bene Saeco a aa 


cats Sie ee NE 


Se aE Se ie at opiate 


2 aaa es 
fries Ee pede BEN pa 


-les-26e2 [eos 


